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ABSTRACT

Processing of geophysical data taken with the U.S. Geological 
Survey's coal-seismic system is done with1 a desk-top, stand-alone compu 
ter. Programs for this computer are written in the extended BASIC
language utilized by the Tektronix 4-051
discusses and presents five computer programs used to display and 
pute shear-pair seismograms.

INTRODUCTICN

A shear pair is a set of two records 
detectors but with the shear-wave source 
The pair of seismograms can be displayed 
both records on one plot with coding us 
records,' or by summing the two records 
ord. If the two records are summed 
of them, then shear-wave arrivals tend to 
done without reversal, then P-wave 
both procedures are presented in this

after

arrivals

taken along the same spread of 
struck in opposite directions, 
in two ways.: by superposing 

ed to identify the constituent 
tefore display as a single rec- 

reversing the polarity of one 
be enhanced; if the summing is 

are emphasized. Examples of
eport,

wereThese data processing procedures 
Geological Survey's coal-seismic system 
written in an extended BASIC language 
use with their 4051 Graphic System. The 
Tektronix equipment: a 4051 Graphic Sy 
4.924. digital cartridge tape drive, a 4-66 
4.631 Hard Copy unit, and a Data Processing 
ROM (discussed in the last section) is us

developed as part of the U.S. 
The computer programs were 

developed by Tektronix, Inc. for 
programs require five pieces of 
tern with a 32K-byte memory, a 
interactive digital plotter, a 

ROM. In addition, a special
used,

ofFigures 1 and 2 are screen copies 
to demonstrate shear-pair displays and 
figure 1 have not been processed beyond 
on figure 2 have been muted and normal- 
grams used in the preparation of figures 
last section of this report within which 
cedures are described.

(SP)
In the display of the uncorrected 

(0/S) distance from the source point 
for ' each of the 12 traces of the record 
the position number (PN) an odd number 
tion is listed in the right column, 
combination with the source point and 
specification of each detector and 
a given prospect. Thus with a larger 
unit, one could store and later retrieve 
as common midpoint (CMP) or common offset

subsurface
memory

Each 12-trace record (identified 
example: 1354-0031) is stored on a master 
five-character code name; for example, 
records. The amplitude shown on the far 
(Ampl=) is the value of a multiplier 
plotted at the indicated plot sample

Graphic System. This report
corn-

the two seismic records used 
computations. The records on 

fixed-gain display; the records 
moveout (NMO) corrected. Pro- 

1 and 2 also are used in the 
the sum and difference pro-

records, figure 1, the offset 
to the detector in meters  

is listed in the left column; 
assigned to each detector posi- 
Use of the position number in 
line number allows numerical 

(midpoint) position within 
computer or a disc-storage 

each trace for processing such

by an eight-digit header; for 
data tape (MDT) identified by a 
AR2UT. Each MDT can contain 10 
right at the top of the display

applied to the data before they are
interval (SI).



1354M31 Traces 1 ttwu 12s Reef 6 m HOT AR2UT 8I«t MMC «N»I*«1

o/s si.a itt. a tsa.a aaa.a asa.a 3§a.a ssa.a 4M.a 4n a PN

STMTT: at-fEB-as u:24:99i END: M-fa-i3 u:34:a4
13340833 Traces 1 thr« 121 Roc*   o* HOT M2UT SI-1 KMC

oxs sa.a taa.a taa.a zta.a na.a JM.I ssa.a 4aa.a 4sa.t

STMT:

Figure 1. Copies of screen displays of the constituent shear-pair 
records with no processing other than fixed-gain display.
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Figure 2. Copies of screen display off the two demonstration records 
with a 30-msec cosine-taper mute and. NMO correction applied.



CODED WORK PLOT DISPLAYS

This section of the report gives examples of coded work plots of 
shear-pair seismograms. The quick-plot (hard copy display only) routine 
assumes data were acquired using a single-ended spread with 12 equally 
spaced detectors. Shown on figure 3 are the data entered (in boxes) and 
the plot produced by the coded work plot program for the unprocessed 
shear-pair records.

Because the two records of a shear pair may be on different MDT's, 
you must enter code names for both. You next choose the records that 
are to be displayed as the first and second ones. Traces of the first 
record of the shear pair are drawn with a solid line; traces of the 
second record are shown with a dashed line.

Although you must enter the trace offset and position number for 
traces 1 and 12, you have the option of plotting less than all 12 
traces. The program also requires entry of the position number of the 
source point (SP). Given-the position numbers of source point and 
detectors, the program computes and then displays subsurface position 
numbers (SS) in a column on the left side of the work plot. Offsets 
(0/S) and position numbers (PN) of each trace are listed in columns on 
the right side of the plot.

After entering the SP number, you are prompted to enter the type of 
source and detector types as T, R, or V; corresponding to transverse, 
radial, and vertical, respectively. The ordered pair of source/detector 
orientations is printed on the bottom line of the record display.

If you elect to multiply trace amplitudes by a constant, then this 
factor is applied to all traces. In the work plot program, the default 
condition is to display a shear pair with the polarity of the second 
record reversed; thus, the program applies a negative multiplier to the 
second record. If you want to see the second record without reversal, 
you must enter a minus amplitude multiplier for the second record in 
order to restore it to its original polarity.

With the work plot program you can elect to increase the sample 
interval; however, the plot sample interval must be an integral multiple 
of the original, the value of which is included in the header code. 
Each seismic record carries its own eight-digit header stored as the 
lead data block for each record on the magnetic tape. The header is 
coded as follows: first three numbers are the date, fourth number indi 
cates the sample interval in msec (1=0.0$, 2=0.1, 3=0.2, 4=0.5, 5=1.0, 
and 6=2.0), next two numbers are the delay in tens of msec, and the 
seventh value is the record number of the tape number shown as the 
eighth value. Thus in the example shown on figure 3, the sixth record 
stored on master data tape AR2UT was taken on the 135th day at a sample 
interval of 0.5 msec with a zero delay and it was the third record of 
the first tape taken on that day.

The bottom line on the record display tells us that the source was 
at source point (SP) 2 of wave test (WT) 1 and that the source position 
number was 69 along line 1 of the wave test. The date and time shown on 
this line appear only if your computer contains a clock.



YOU HAOC SELECTED PROGRAM TO PLOT 
OF A SHEAR-UAUE PAIR OF RECORDS OH 
INSERT FIRST-RECORD HOT HITHIH THE 
IS COMPLETED, INSERT SECOND-RECORD

CODE NAHE OF FIRST-RECORD HOT
CODE NAME OF SECOND-RECORD HOT
RECORD NO. ON FIRST-RECORD NDT

RECORD NO. ON SECOND-RECORD NDT

LINE NUMBER <9 char rax)
TRACE i OFFSET DISTANCE

TRACE 12 OFFSET DISTANCE
TRACE 1 POSITION NUMBER

TRACE 12 POSITION HUHBER
SOURCE POINT POSITION HO.

S? NUMBER (S char rax >
SOURCE TYPE <T,R, or UV. 

DETECTOR TYPE <T f R, or U):

DO YOU WANT TO MULTIPLY TRACE AMPLITUDES 
DO YOU WANT TO DISPLAY HHO-CORRECTED 
DO YOU WANT TO PLOT ALL TRACES? (Y OR 
DO YOU WANT TO PLOT COMPLETE TRACE? 
DO YOU WANT TO INCREASE SAMPLE INTERVAL? 
Increased sanplc interval (nsec/sanplB>

HT1
36
69 -.
47 .
25
69
2/HT1
T
T

AR2JT 
AR2JT
6
8

SE.ECTED SEGMENTS
49 51 USING CODED PLOT.
4924. AFTER FIRST-RECORD PLOT
HOT IN THE 4924

<Y

SHEAR PAIR FIRST RCC: 13S4003J TR.M-12
135 

SS PN 30 199 130 290 298 30$

RccIC on HOT- <W2UT SI-1 A*xl 
133>8833,R«<I8 on ftOT M2UT A-*-1

338 400 458 O'St PN

BY A CONSTANT? < 
SHEAR PAIR? (Y OR H)
N>Q3 _ 

OR N>53 _ 
<Y OR N) (53
CD

Figure 3. Information entered and coded work plot produced using 
unprocessed demonstration records of figure 1.

the



Figure L, shows an example of the data entered and the record pro 
duced by the coded work plot program after you have elected to display 
the NMO-corrected records of figure 2. With this quick-plot routine, 
you may select a trace-amplitude multiplier, but you are not given the 
choice of sample interval, traces, or trace length as these selections 
already have been made on the NMO-corrected record.

The shear-pair records of figure 3 and 4. clearly show the arrivals 
that are probably shear waves (those in phase or nearly in phase after 
reversal of polarity of one of the constituent records), and those arri 
vals that are most likely P-waves (those paired traces that interlace 
each other). Note that phase shifts do not always equal 0 or 180 deg, 
and that the second record may differ from the first record in aspects 
other than phase.

PLOTTER DISPLAY OF SHEAR-PAIR RECORDS

Using the programs of this report, shear-pair records can be dis 
played in two ways: 1. by making a hard copy of the results displayed on 
the screen (the quick plot), and 2. by using an interactive digital 
plotter (the final plot). Although it is approximately three times 
faster to plot and copy results from the screen than it is to make 
displays with the digital plotter, what one gains in speed, one loses in 
quality and versatility of display. With the screen display you are 
limited to one orientation and one size of lettering (72 letters per 
line); therefore, if you were to print all that you might like on a 
line, not enough room may be left to plot the data. The purpose of the 
work plot is to display the significant information and to do so in the 
quickest time. If you must enter three full screen displays of informa 
tion before the plot is made, as is the case with the digital-plotter 
procedure, then the objective of a quick plot is defeated.

Figures 5a and 5b illustrate the information to be entered to 
produce the digital-plotter record on figure 6. Data for this example 
are the same as used on figure 3» For entering the 60-character plot 
identification, the cursor is positioned exactly 60 characters before 
the end of the line. As .before, you enter the appropriate code names 
and record numbers of the shear-pair records to be plotted. The plot 
code menu lists five available plot modes. In this example, the first 
record is displayed using a high-density, variable-area presentation  
code 2 on the menu. The second record uses the solid-line, wiggle-trace 
display mode code 3 on the menu. When the high-density variable-area 
display is called, fill-in is done with vertical lines spaced at the 
sample interval; with the low-density, variable-density mode, a vertical 
fill-in line is drawn at every fifth sample-interval position.

Trace information for the first record is entered as shown on the 
bottom half of figure 5a. If you elect to use the same plot multiplier 
and plot code for all traces, then you will need to enter only the 
component code letters and SP-seismometer distances as shown by the 
boxed quantities.

Shown on figure 5b are the trace data for the second record and the 
entries to obtain the desired trace-time and plot sample intervals.
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 YOU HAUE SELECTED PROGRAM TO 
OF A SHEAR*-UAUE PAIR OF RECORDS OH 4691 
INSERT FIRST-RECORD HOT UITHIN THE 4924 
IS COMPLETED! INSERT SECOND-RECORD HOT

CODE NAME OF FIRST-RECORD HOT
CODE NAME OF SECOND-RECORD NDT
RECORD HO. ON FIRST-RECORD HOT

RECORD NO. ON SECOND-RECORD HOT

LIME HUHBER CS char MX)
TRACE 1 OFFSET DISTANCE

TRACE 12 OFFSET DISTANCE
TRACE 1 P8SITIOH NUMBER
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SP HUHBER <3 char nax >
SOURCE TYPE <T,R, or U): 
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HT1
36
69 .
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T
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SELECTED SEGMENTS
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PROGRAM FOR FINISH PLOT OF 12-TRACE, SHEAR-PAIR*  

SET LEGAL-SIZE PAPER (8.5 X 14 in) AT LOWER-LEFT CORNER

HERE DETECTORS EQUALLY SPACED? (Y OR N) [7]

DO YOU WANT NHO-CORRECTED DATA? (Y OR

~".    -?
HOT code naraot first record   

HOT code nenc of second record  
Record 
Record lumber

NOTE: IF KDT CODES DIFFER* WARNING BELL SOUNDS AT FINISH OF 
FIRST PLOT AND HEM HOT NUMBER IS PRINTED AT LOWER,LEFT CORNER OF SCREEN. TO CONTINUE, ENTER A *Y* AND THEN HIT RETURN KEY

PLOT CODE MENU
I! Low density UA
2! Hish density UA
3: Solid line wisfic trace
4: Short dash wisflc trace
S: -Loin and short dash wigjlc trace

READY TO PROCEED? (Y OR N> 171

TRACE INFORMATION TABLE FOR FIRST RECORD
HUTIBER OF BLOHS^S m
HAS SAKE AMPLIFIER GAIN USED ON ALL TRACES? <Y OR N> ffl
Cannon anelificr fain (in multiples of i K>«5
DO YOU WANT TNE SORE PLOT NULT ON ALL TRACES? <Y OR N) [
Comon plot mt)ti0iicr«_
DO YOU WANT THE SANE PLOT CODE ON ALL TRACES? (Y OR H)
Coiwton plot code*}?}

COMPONENT CODE (i char): R-RADIAL, T-TRAHSVERSE, U-UERTICAL

COinfONENT SP-SEIS AMPLIFIER PLOT AHF1.
ST.
36 
39 
42 
49 
4t 
51 
54 
57 
6B
a
M 
69

GAINOn K> HULT< REU) 
5 1

PLOT 
CODE

2

2

2

READY TO PROCEED? <Y OR H>

Figure 5a. Copy of screen display showing the first group of data 
entered to produce the digital-plotter record on figure 6.



TRACE INFORHATION TABLE FOR SECOND
NUHBER OF BLOUSES , m
HAS SAKE AMPLIFIER GAIN USED ON ALL TRACES? <Y OR H)ffl
COMMA 4i*0lifi*r sain <in mtltiplcir ef i X>^5J
DO YOU WANT THE SAME PLOT HULT ON DLL TRACES? <Y OR H)
Coiwvon plot miltip1i«r«-l
DO YOU MANT TNE SANE PLOT CODE ON ALL TRACES? <Y OR N>|
Connon plot

RECORD

AflPLIFIER TRACE AHPL. PLOT
GAINUn

9

9
9

- 9
9
9
9
9
9
9
9

K> HULT<-H?EU) CODE

 
.
 
 
.
 
 
 
 
A
-

I
3
3
3
3
3
3
3
3
3
3

INSERT TOT AR2UT HITHIH THE 4524 

READY TO PROCEED? (Y OR H>(JJ

FIRST-RECORD DATA HERE RECORDED HITH

DO YOU MANT COMPLETE TRACE-HUE INTERVAL?

DO YOU WANT TO INCREASE 31? <Y OR 
I«cr««s«d

II)

DELAY-8 i S1-6.9 

<Y OR N>(T] 

Yl

Figure 5b. Copy of screen display showing 
entered to produce the digital-plott

the second group of 
er record on figure 6.

After making the entries shown on figure 
display on figure 6 is produced.

5a and 5b, the digital-plotter

data



UT»I NEAR VERNAL,UTAH. SP-2CU&E3, SPO 2 TO S. AR2UT-REC«618;PLOT SI-1;BLOWS-S,S
rniin -.T-T - GAIN X 1/1888 &gonp' 0i5T se tee isa 2ee 258 3ee 3se 4ee 4sa PLOT MULTIPLIER	'.    * "  * ATT!           '   '              1ST REC 2ND REC 
TRAN 38 ^fllHm^/Vrv/^^V/*'^ .-»   .. ---    g S - 
TRAN 39  *OCT^7^A^*^->l ¥"'" """ - »          g g . 
TRAN 42 '"u'SHAj8 7Ao^ A^J*0*'""'" *-  '  "'" "    *-"" - '--  S S - 
TRAN 46 -V^-SAl1 ] VtnjF g*W^/ VA***1 "* ' T- r """ "*'**'" " " ""' 8 S ~
TO A IhJ ^.A ^^^^^hJtJK^W   ^^^d^^l ^^^^^^^^ ^^^^^^^B ^^  ^^MHH ^^^^^^^M ^^^^^^^H ^^^^^^^H ^^^^^^^H C C* «HIK An ^O " V LJ VJAI L ^ V/ ^^B^^r \^^*^^ ^^^«M« ^^^^^H ^vn^^^i ^^^i^^ ^^M^^ Q ^ < 

TRAN 51   "*^ U*^* ̂ ^  u* »     .  »         - S S -
TRAN 54   -^ Xj^>^ .*^*»  » - -   i -                          S S -
TRAN 57  *^'LAjai A;c^^f>^^y^""1 "'"":   '  -"« **       s s -.
TRAN 68 « ^f^ $& Jy^^ ̂ C^' ̂ " '' -^-" ***** "**""'    " s 6 -
TRAN 03 ^"^ ^l \I^^^7^ v^Qr^C "^?*11^^ ^C^^^ ^  ^*«^* ^ ^MM^M  ^^ ^^m ^^M^^^M I^^^H^^ g g OT

TRAN 66 -  -^^J^1 W^/V nV *^^*^"«--      "-      S S -
TRAN 69    i VrT/ \j**<^ iA9  *' » <*   » .   -            i        5 5 -

Figure 6. Digital-plotter display of the shear-pair 
entering the information shown on figures 5a and 5b.

record after

Figure 7 shows the same shear-pair data as figure 6, except that 
the plot multiplier was increased from 1 to 2 and the plot was limited 
to show only those data in a window from 100 to 300 msec. Vertical lines

UT*I NEAR VERNAL,UTAH, SP-2CU4E3. SPO 2 TO S, AR2UT-REC.-61,8;PLOT

COMP,DIST

TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN

128 148 168 188 288 228 248 268 288

SI-I;BLOUS-S,S
SAIN X 1/1888 &
PLOT MULTIPLIER
1ST REC 2ND REC

S 2 S -2
525-2 
5 2 S -2 
525-2 
S 2 S -2 
S 2 S -2 
S 2 S -2 
525-2 
525-2 
525-2 
S 2 5 -2 
525-2

Figure 7. Digitial-plotter display of the shear pair record segment 
from 100 to 300 msec with amplitudes twice those shown on figure 6.

drawn in making the variable-area display of the first record of the 
shear pair are more distinctly shown on figure 7 than on figure 6 
because the record on figure 7 has been stretched as a result of using 
the shorter window. The arrivals are shown in more detail in this dis 
play, and since vertical lines used to make the variable-area presenta 
tion are at the plot sample interval of 1 msec, these lines can be used 
as timing lines to guide the picking of trace times to the nearest half 
msec. Also, with the expanded-time-scale display, traces of the second 
record are not masked as they are when a more dense variable-area pre 
sentation is made. For a less-dense fill-in effect, select plot code 1.



The record segment from 300 to 500 njsec is shown on figure 8. Here 
individual trace multipliers have beeri selected so as to produce a 
record whose trace amplitudes are in bettjer balance.

UT»t NEAR VERNAL, UTAH, SP-2CUAE3, SPO 2 TO 3. AR2UT-REC.6X8<PLOT Sl-t;BLOUS-6,S
SAIN X 1/1008 & 

460 480 PLOT MULTIPLIER 
1ST REC 2ND REC

COMP,DIST 320 340

Figure 8. Digital-plotter display of the 
300 to 500 msec. Individual trace 
produce a better balance of trace am

An' example of information entered

11
12
10
12
12
17
17
9
10

10

10

10

S -5
5 -  
S -6
5 -  
S -6 
5 -16 
S -12 
S -  
S -S 
S -6 
5 -8 
5 -8

shear-pair record segment from 
multipliers were selected to 

plitudes.

when detectors are unequally
spaced and are not of the same type, such as when three-component seis 
mometers are employed, is displayed on figures 9a and 9b. Graphic dis 
play units (GDU) with the digital plotter of this report are expressed 
in English units with 10 GDU = 1 inch.

figuresAfter entering the information on 
plotter display on figure 10 is produced 
component detectors are grouped at single 
left between the three-trace sets. The last 
of the digital-plotter display are the sampl 
(0.5 msec on fig. 10) and the number of 
shear-wave source for the first and 
(BLOWS=5,5 on fig. 10).

Figure 11 is a copy of the screen 
record displayed with the digital plotter 
work plot display, one may select the 
this example.

9a and 9b, the digital- 
To indicate that the three- 

positions, additional space is 
two entries on the top line 

e interval used on the plot 
impacts or blows against the 
second records respectively

display showing a NMO-corrected 
Here, in contrast to the 

display window 50 to 450 msec in

11



PROGRAM FOR FINISH PLOT OF I2-TRACE, SHEAR-PAIR

SET LEGAL-SIZE PAPER (8.3 X 14 in) AT LOWER-LEFT CORHER Of 4462 PLOTTER

UERE DETECTORS EQUALLY SPACED? <Y OR H>{_ 
ESTABLISH RECORD SIZE AHD TRACE POSITIONS'OH PLOTNOTE: UITH THE 4662 PLOTTER* i GRAPHIC DISPLAY UNIT CGDU>   1 INCH

ENTER OUTER DIMENSIONS OF RECflRJfc 
Upper border Cmst be <7l>   
Lower border (mist be «>8> * 
Left border <nust be >14) « 

Risht border (mist be <181>-

78

13
180.

S BORDER IN GDU'S

TRACE POSITION IN GDU'S
TRACE VERT. PQS

64 
6B 
56
48
44
49
32
28
24 
!6 
12

TION

DO YOU WANT HHO-CORRECTED DATA? (Y OR M)

PLOT IDENT. HANE<68 charget«rf 
ASSUMED 3-CbMPRECO"

HOT code nane of" first record" 
NDT code item of second record

no PUTT
AR2UT 
AR2UT

ED HITH UNEQUALLY
( cord nuftber 
Record nunber

OPTIDMI

NOTE: IF NOT cooes DIFFER* UARNIHC BELL SOUNDS AT FINISH OF
FIRSTPLOT AHO NEH NDT NUHBER IS PRINTED AT LOWER,LEFT CORHER 
OF SCREEN. TO CONTINUE* ENTER A "Y" AND THEN HIT RETURN KEY

PLOT CODE HEHU
IS Low density UA
2: Hifh dcnsitv UA
3: Solid line wi9fll« trecc
4: Short dasti wisflc tr«cc
9: Lon* end short dash wissli tr«c«

READY TO PROCEED? (Y Oft H>5]

Figure 9a. Copy of screen display showing information 
detector interval and type are not the same for all 
entry is continued on the next page, figure 9b.

entered 
traces.

when 
Data

12



TRACE INFORMATION TABLE FOR FIRST REORO
NUMBER OF BLOUS451
HAS SAME. AMPLIFIER CAIN USED ON ALL TRACES?
Coimon amplifier sain (in mtltiplcs of i K>
DO YOU WANT THE SANE PLOT HULT OH ALL
Common plot nultiplier^Tl
DO YOU UANT THE SAME PLOT CODE ON ALL
Cotmon plot cod«42]

OR H>CS

TRACEST <Y OR H>[ 

TRACES? (Y OR H)

COMPONENT CODE (1 char): R-RADIAL, T-TRANSVERSE, M-UERTICAL

con
ci |

»ONI

R
U
T
R
U
T
R
U
T
R
V

arr SP-
».) 0]

,  

 SEIS AMPLIFIER PLOT 
Sf, GAINUn K> HULTC-
182
182
182
185
185
185
188
188
188
111
111

9
9
39 -
9
9
9
9
9
9
9
9

ftHPL. PLOT 
 REV) CODE

2
2
2
2
2
2
2
2
2
2
2

READY TO PROCEED? <Y OR M)

TRACE INFORMATION TABLE FOR SECOND RCCORD
NUMBER OF BLQUS42J
HAS SAME AMPLIFIER CAIN USED ON ALL
Coniton anplifier sain (in nut tip I <s
DO YOU UANT THE SAME PLOT MULT OH ALL
Common plot mil tipl i«r«EJJ
DO YOU UANT THE SAME PLOT CODE OH ALL
Common plot cod«43]

TRACES? (Y OR M) CD 

TRACEST<Y OR M) C 

TRACES? (Y OR M>P

AMPLIFIER
GAINUn 10

5
5
5
5

5

5

5
5

TRACE AMPL. 
HULT< REV)

PLOT 
CODE

3

3

3

3

3

3

INSERT HOT AR2UT UITHIH THE 4924

READY TO PROCEED? <Y OR N> 0 
FIRST-RECORD DATA HERE RECORDED WITH

M YOU WANT COHPlETg TRACS-TIHg 
Start r«cord ti««- IW 
E»d record tin *288

DO YOU HUNT TO INCREASE SI? (Y OR H> W]

INTTJWAL?

DELAY-8 i SI-8.9 

(Y OR M)fR1

Figure 9b. Continuation of screen display- 
when detector interval and type are
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__._COMP^

TRAN 185

RAO. 185

VERT 185

TRAN 138

RAD. 188

VERT 198

TRAN I I 1

RAD. Ill

VERT I I 1

118 128

ASSUMED 3-COMP RECORD PLOTTED WITH UNEQUALLY SPACED OPTION; PLOT SI-9 . 5; BLOUS-S ,5
SAIN x i/iaaa. i

|60 , 78 I8Q )9e p,_OT MULTIPLIER
1ST REC 2ND REC

S* I 5-1

S I 5 -I

S 1 ' S -I

S I S -I

5 I. . 5 -I

S I S -I

5 I S. -I

S I S -I

S I 5   -I

S 1 S -I 

515-1

S I S -I

Figure 10. Digital-plotter display using data entered in figure 9,

NMO CORR, UT*I8VERNAL,UT SP2CWLE5, SPD 2 TO S. NM6UT-REC. 9*4; PLOT SI-I;BLOUS-S,5 
  - ~P«. SAItl X 1/1888 &uurw.uAai

TRAN 36
1 KATI OW

TRAN 42
1 KAri ^O

1 KAfl ^O
TRAN 51
TRAN 54
TRAN 57
TDAU BA

TDAkl ff*9

TO Afei Aft

TO Afcl tfKQ

1

[U r»

ftJR\&K*

TflFV
f/vft"*Lj^L_i
*t_~~-L

T^t  *^m^i
V^*^

t^V
t^Vn
^-'^

»
JL-A..
A/>«

2y*«S
^Mj^1

«^aJ"Z^^'
_ _

'f\ ^V
SL^*\
AJ^
* ^9 ^i

r ^^) ^

' "^ 1

38

^/* ^

C^vvl
(^*iLj
2j*^V

^_ _

""cv

ieir>i
T^sT^

/=V~
a?*

y "*"

78 ;
. J«kA^l

k A*\^^yi
i ^yj^Z^

^ ^J^T
^o1^.

_

M8 :

k,
^ _
_ _

^ _
^v
 ^
^_ _
_. _

zs8 ;298 :138 :378  

_~  

J

M8

.  

PLOT MULTIPLIER
1ST REC 2ND REC

5 S -
<5 S -
|S 5 -
]s s - /s s -
5 S -
5 5 -

5 5 -
5 S -
5 -t» S -
5 S -
5 5 -

Figure 11. 
record.

Digital-plotter display of record segment of NMO-corrected

1/



COMPUTATION AND DISPLAY OF SUMMED

(shear-horizontal) arrivals.
A pure shear-wave source embedded 

medium of no dip will produce only SH 
Under these ideal conditions, the two constituent records of the shear 
pair should be completely out of phase with each other; that is, upward 
moving traces on one record should be mirrored by downward moving traces
on the other record of the pair. If the
pair are summed, then complete cancellation will occur; if the polarity 
of the second record is reversed before the two records are summed, then 
the resulting record will have twice the amplitude of the first record. 
Le.t us term the record obtained by directly summing the two records of 
the shear pair a 'summed record 1 , and term the record obtained by first
reversing the polarity of one of the 
'differenced record 1 .

OR DIFFERENCED RECORDS

in the surface of a layered

two records of an ideal shear

records and then summing a

One common method of emphasizing sjhear arrivals is to produce a 
differenced record from the shear pair. ' Conversely, the summed record 
can be used to enhance P-wave arrivals. Computer programs to perform 
this summing and differencing and to display the results are discussed 
and presented in this section of this report.

Figure 12 is a copy of the screen display showing information

PROGRAM TO PRODUCE SUMMED OR DIFFERENCED HDT

NOTE: INTERMEDIATE OPERATIONS REQUIRE THI: USE OF A HOLDING 
TAPE UHICN BUST BE HARKED AS FOLLOWS: 
FIND I* HARK 1,312 
FIND 2, HARK 24,3872 I

INSERT PRE-HARKED HOLDING TAPE IN 4031 AND FIRST RECORD NOT IN 4924 
ARE YOU READY TO PROCEED? (Y OR H) (YJ

DO YOU WANT TO COMBINE HHO-CORRECTED HDTfS (Y OR H) N

CODE NAME OF FIRST-RECORD HDT 
CODE NAflE OF SECOND-RECORD HDT 
RECORD HO. ON FIRST-RECORD HDT 
RECORD HO. ON SECOND-RECORD HDT 

CODE HAHE OF SUH/DIFF HDT 
RECORD NUMBER ON SUH/DIFF HDT

DO YOU WANT TO PRODUCE A SUHHED 1 
TRANSFER OF RECORD 6 (HEADER: 1334 
TRANSFER OF RECORD 8 (HEADER: 1334

AR2UT 
AR2UT 
6 
8 
SD1UT 
1
 RACE-BY-
18831) Tl 
t8833) Tl

 TRACE HDT? (Y OR H) H 
HOLDING TAPE COMPLETED 
HOLDING TAPE COMPLETED

I1ISERT S/0 HDT 

PROGRAM COMPLETED START: 14-FEB-83 1B:UB:84| END: 14-FEB-83 18:32:84

REMOVE PAIRED-RECORD HDT FROM 4924 
ARE YOU READY TO PROCEED? (Y OR N)

Figure 12. Copy of screen display showing information entered to 
produce the summed shear-pair record: SD1UT/1.

entered to produce a summed shear-pair record (the P-wave enhanced, SH- 
diminshed record) stored as record 1 on HDT: SD1UT, (SD1UT/1). Figure 
^3 displays screen copies that show the information entered and the plo-t

15



PROGRAM TO QUICK-PLOT SELECTED CONTENTS OF NOT ON SCREEN

INSERT HOT UITHIN THE 4924

COCC NAHE OF HOT  

RECORD NO ON HOT «

DO YOU UANT TO CHANGE TRACE AHPL? <Y OR N>

DO YOU UANT A PLOT OF ALL TRACES? (Y OR N>

ARE ALL DETECTORS EQU 
OFFSET TO TRACE 1 »

PN OF TRACE i   
OFFSET TO TRACE 12 -

PN OF TRACE 12 -

LY SPAdED? (Y OR N>

47 
fid
25

DO YOU WANT TO PLOT COMPLETE TRACE? <Y OR M>

DO YOU UANT TO INCREASE SAMPLE INT? <Y OR H> 
Increased sample interval <«s«c/sanple> « flj

33540631 Traces 1 thru 12} Rtct 1 on HOT SD1UT S>1 ftscc A*»l-xi

50.0 108.9 150.0 200.0 250.0 300.0 350.0 400.0 458.0 PN

"36 A I

39 ^ i

42 . i

45 n

49

51

54

JCL^-,

«a n

fi3 _

6R

£9

L/IA./V.]/^v
^iM;-y w v '
A ~f\

» *

  r^   » *
A .

w V

A A.
V

<  ^ A
  "  ~v

A /^
^V \

/\ A
w ' V

" ^* V

V

s. ^\ /^
v v^

'   i i*
V "V

'w >^ 

f <"

~ ^^

/^ « y» _

-f\. -/\
N^ ^X '

/\ -i^VV ^"^ ^

r ^^

:

47

49

  45

41

39

37

35

33

31

99

97

99

START: 12-fCB-w is:43:44j END: i2-FQ-t3 13:52:«

Figure 13. Copy of screen displays showing information entered 
resulting plot using the summed shear-pair record: SD1UT/1.

and
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produced using the record generated in the summing operation as 
trated on figure 12.

illus-

Figure 14 is a copy of the screeri display showing information 
entered to produce a differenced shear-paiir record (the SH- enhanced, P- 
wave diminshed record) stored as record 2; on MDT: SD1UT, (SD1UT/2).

PROGRAN TO PRODUCE SUNNED OR DIFFERENCED JOT

NOTE: INTERMEDIATE OPERATIONS REQUIRE THE JSE OF A HOLDING
TAPE HHICH HUST BE HARKED AS FOLLOWS: 
FIND 1. HARK It512 
FIND 2i NARK 24,3072

INSERT PRE-NARKED HOLDING TAPE IN 4051 AND FIRST RECORD HOT IN 4924 
ARE YOU READY TO PROCEED? (Y OR N) JYJ

DO YOU WANT TO COMBINE NHO-CORRECTED MOT'S (Y OR N> N

CODE NAME OF FIRST-RECORD NOT
CODE NANE OF SECOND-RECORD NOT
RECORD NO. ON FIRST-RECORD NOT
RECORD NO.ON SECOND-RECORD HOT

CODE NAHE OF SUN/DIFF MOT
RECORD HUHBER ON SUH/DIFF MDT

DO YOU UANT TO PRODUCE A SUNNED TRACE-BY- 
YOU HAUE ELECTED TO PRODUCE A TRACE-BY-TRA 
TRANSFER OF RECORD 6 (HEADER:13540031) TO 
TRANSFER OF REC08D 8 (HEADER:13540033) TO

TRACE MDT? (Y OR N)[NJ 
:£ DIFFERENCE MDT ^ 
HOLDING TAPE COMPLETED 
HOLDING TAPE COMPLETED

RENGUE PAIRED-RECORD MDT FROM 4924 AND IHSERT S/D NOT 
ARE YOU READY TO PROCEED? (Y OR N> 0

PROG8AN COHPLETED START: 12-FEB-83 16:22:98; END: 12-FEB-83

Figure 14« Copy of screen display 
produce the differenced shear-pair

showing information entered to 
record: SD1UT/2.

Figure 15 displays screen copies showing 
and the plot produced using the record 
ferencing operation as illustrated on 
13 and 15 indicates that the dominant

fig'ur

Records produced by the sum and 
examples, those stored on MDT: SD1UT) 
last seven digits are those of the 
shear pair and whose first digit is an 
for the differenced record.

the information entered 
(SD1UT/2) generated in the dif- 

e 14. Comparison of figures 
are shear waves.arrivals

difference procedures (in the 
carry an eight-digit header whose 

header of the first record of the 
ight for the summed and a nine

i

If sums or differences are to be ma4e using a pair of NMO-corrected 
records, then information such as that 'shown on figure 16 is entered. 
The format for data entry is identical to that of previous examples the 
questions are the same, but different responses are entered.

17



PROGRAM TO QUICK-PLOT SELECTED CONTENTS-OF HOT ON SCREEN

INSERT NOT WITHIN THE 4524

CODE NAflE OF NOT

RECORD NO ON NOT

DO YOU WANT TO CHANCE TRACE ANPL? <Y OR H>

DO YOU WANT A PLOT OF ALL TRACES? <Y OR H>

ARE ALL DETECTORS EQUALL
OFFSET TO TRACE

PN OF TRACE 1 "
OFFSET TO TRACE 12 « 

PN OF TRACE 12  

1 " 36] 
47 
69

Y SPACED? CY OR N>

DO YOU WANT TO PLOT COMPLETE TRACE? CY OR H>

DO YOU UANT TO INCREASE SAMPLE IHT? (Y OR JO 
Increased sanplc interval (nscc'sanplc) »fl|

93548831 Traces 1 thru 12! R«ct 2 on MOT S01UT SI-1 nsce A«p1«xl 

58.0 188.9 158.8 288.8 258.8 388.8 398.8 488.8 498 8 PN

START: i2-fEB-« i?:88:iff END: 12-FEB-83 i7:*a:3i

Figure 15. Copy of screen displays showing information entered and 
resulting plot using differenced record: SD1UT/2.

1ft



PROGRAM 70 PRODUCE SUMMED Oft DIFFERENCES

NOTE: INTERMEDIATE OPERATIONS REQUIRE THE TAPE UHICH RUST BE NARKED AS FOLLOMS FIND 1, NARK 1,312
FIND 2i NARK 24,3872

INSERT PRE-NARKED HOLDING TAPE IN < 
ARE YOU READY TO PROCEED? (Y OR N)

DO YOU UANT TO COMBINE MHO-CORRECTED ND1

Si' AND FIRST RECORD HOT IN 4924 

"3 (Y OR N)(3

CODE NAME OF FIRST-RECORD NOT
CODE HAflE OF SECOND-RECORD HDT
RECORD MO. ON FIRST-RECORD HDT
RECORD NO.ON SECOND-RECORD HDT

CODE NAME OF SUH/DIFF HDT
RECORD NUMBER ON SUH/DIFF HDT

HH6UT
HH6UT
9
4
SDIUT
3

DO YOU UANT TO PRODUCE A SUNNED HDT? (Y 
TRANSFER OF RECORD 9 (HEADER:13548831) 
TRANSFER OF RECORD 4 (HEADER:13548833)

REMOVE PAIRED-RECORD HDT FROM 4924 AND 
ARE YOU READY TO PROCEED? (Y OR N) DM

PROGRAM COMPLETED START: 14-FEB-83 13:

(SxD) HDT 

USE OF A HOLDING

OR N)[YJ
HOLDING TAPE COMPLETED 
HOLDING TAPE COMPLETED

70
TO

INSERT S/0 NDT 

34:331 END: 14-FEB-63 13:44:18

Figure 16. Copy of screen display showing information to be entered to 
produce a summed record: SD1UT/3 using NMO-corrected records.

Figure 17 displays screen copies 
and the plot produced using the record 
ming operation illustrated in figure 16. 
of the plot produced using the record 
ing the two NMO-corrected records.

that show the information entered 
(SD1UT/3) generated in the sum- 

Figure 18 shows a screen copy 
(SD1UT/4) generated in differenc-

COMMENTS ON AND LISTINGS

In order to put the programs of this 
how to perform the following operations:

1. transcribe the programs into the 
store the programs on magnetic 
retreive the programs from magnetic tape 
enter information from the 
copy the screen display, and 
make a display on the digital

ta.pe

keybos.rd

OF THE PROGRAMS

report to work, you must know 

computer,

plotter
These tasks are well documented in the computer's operator's manuals.

Four control characters (ones requiring the holding down of the 
control key as the letter is entered) are used in the programs: G (ring 
bell), K (move cursor up one line), ' L (erase screen and move cursor to 
the HOME position), and the RUB OUT (move cursor to the left margin and 
down one line). In the printed listing these control characters are 
shown as G_, K_, L_, and _, respectively.

To achieve maximum data packing on master data tapes, all record
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QUICK-PLOT USING 12-TRACE NWO-CQRRECTEO NOT

00 YOU WANT TO READ NOT FROH THE 4«5I? <Y OR H> [H]

INSERT HOT HITHIN THE 4924

Record ituRlMr on MHO NOT "fil 

DO YOU WANT TO CHANCE TRACE AftPLITUDES? <Y OR N>Qj]

83348831 MHO-NOT: SOtUT/3, 088 HOT*. HM6UT/9, SI«1, Afl0l*xl 
BUTE: 38 ns«c eosin«i UEL FUHCTIOM: Xt2-Tt2 DATA _ . 

58.8 188.8 138.9 288.8 258.8 388.8 358.8 488.8 498.0

--

HA
1 '

A
H V

START: 14-FEB-03 is:at:30i ENO: i4-fo-f3 is:tt:i2

Figure 1-7. Copy of screen displays showing information entered and 
resulting plot using summed record SD1UT/3.



93548831 MHO ROT: S01UT/4, 088 HOT:BUTE: 3f -...  . 8I«1, **t-xi 

r 389IJ8TA 398. 8 488. 8 498. 8

\J V

START: 14-09-93 14:94:331 END: u-fEB-83 19:81:19

Figure 18. Copy of screen display 
differenced record SD1UT/4.

showing plot produced using the

data are stored as three-^byte hexadecimal 
ROM is used to convert MDT (master-data- 
digital values and later to convert digital 
to storing them on a master data tape, 
can be recognized in the programs by the 
"HEXDEC",B$,V,LEN (B$),3 (where B$ is the 
data in hexadecimal and V is the array 
and CALL "DECHEX",B$,V,1001,3 (where 1001

If your computer does not contain a

values. A specially designed 
tape) data from hexadecimal to 

values to hexadecimal prior 
The occurrences of these ROMs 
statements of the form: CALL 

string variable containing 
containing the data in decimal), 

is the size of the V array).

clock, you must either replace
the time statements (for example, CALL "TIME",A$) by a REMARK statement 
and then remove all references to time-teirm string variables in various 
print statements, or you must enter the s^tart and end times using state 
ments (inserted in the appropriate places,) such as illustrated below:

1000 PRINT "START TIME = ";
1002 INPUT A$
2000 PRINT "END TIME = ";
2002 INPUT B$
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PROGRAM LISTING FOR SHEAR-PAIR CODED WORK PLOT

189 PRINT "L- VOU HRVE SELECTED PROGRRM TO PLOT SELECTED SEGMENTS*
118 PRINT -OF R SHERR-WRVE PAIR OF RECORDS ON. 4851 USING CODED PLOT. "
128 INIT
138 DIM R*<18>* B*<3885>, C*<18>, G*<1>, HS<18>* I*<3>, L*<4>
148 Din
158 Din V<1882>
168 DRTR 1, 6* 115,
178
188 CRLL "TIME"* R*
198 PRINT "Q-.G-G-INSERT FIRST-RECORD «DT WITHIN THE 4924. RFTER FIRST-";
288 PRINT "RECORD PLOT"
218 PRINT "IS COMPLETED, INSERT SECOND-RECORD MOT IN THE 4924"
228 PRINT "  i. CODE NRME OF FIRST-RECORD MDT - ";
238 INPUT N*
248 PRINT " CODE NflllE OF SECOND-RECORD MDT - ";
258 INPUT MS
258 PRINT " RECORD NO. ON FIRST-RECORD MOT » ";
278 INPUT Rl
288 PRINT "RECORD NO. ON SECOND-RECORD MOT - ";
298 INPUT R2
388 Din Pl<12>, P2<12>, X<12>
318 PRINT " _ LINE NUMBER C5 char max) - "j
328 INPUT OS
338 PRINT " TRRCE 1 OFFSET DISTRNCE » ";
348 INPUT X<1>
350 PRINT " TRRCE 12 OFFSET DISTflNCE - ";
368 INPUT XC12>
378 X3-<X<12>-X<1»/11
388 PRINT ." TRRCE 1 P8SITION NUMBER » ";
398 INPUT. P1<1>'
488 PRINT " TRRCE 12 POSITION NUMBER » ";
418 INPUT P1C125
428 P3-<:P1<12>-P1<1»/11
438 PRINT "SOURCE POINT POSITION NO. » ";
448 INPUT P4
458 PRINT " SP NUMBER C5 char max > « ";
468 INPUT P»
478 D»"- "»
488 PRINT " SOURCE TYPE CT, R, or V) : ";
498 INPUT S*
588 PRINT " DETECTOR TYPE <T, R, or V> : m t
518 INPUT R*
528 S0-S***/"1
538 S*-S**R*
548 FOR J-2 TO 11
558
568
578 NEXT J
588 FOR J-l TO 12
598 P2<J>
688. NEXT J
618 PRINT ' _ DQ VOU MRNT TO MULTIPLY TRRCE RMPLITUDES BV .R CONSTRNT7".;
628 PRINT   <V OR N) ";
638 INPUT 09
648 IF GS--N" THEN 788
658 PRINT " Tr«c*-a«?lttud* multi^li«r for first record - *;
668 INPUT K2
678 PRINT "Trac« amflvtud* nultvPliw Tor second record   ";
688 INPUT K3
698 K3-- K3
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to be»in?

700 PRINT -DO VOU WANT TO DISPLAV NMO-CORfrECTED SHEAR PAIR? <V OR N>
710 INPUT G* !
728 IF GS-"N" THEN 768
738 02-2
748 DIM 0*<7>, U*<17>, V*<35>
758 GO TO 848
768 PRINT "DO VOU WANT TO PLOT ALL TRACESl? <V OR N> "j
778 INPUT Q*
788 IF GS--V" THEN 848
798 PRINT "At what trace is Plot to be*in?
888 INPUT Nl
818 PRINT " At what trace is Plot to end?
828 INPUT N2 ,
838 GO TO 868
848 Nl-1
858 N2-12
868 N3-N2-N1+1

888 GOSUB 1628
898 IF 02-1 THEN 928
988 GOSUB 3898
910 GO TO 1130
920 GOSUB 1720
930 PRINT -DO- VOU WANT TO PLOT COMPLETE TRACE? <V OR N>
940 INPUT G*
950 IF G*-"V" THEN 1010
960 PRINT " At what record time is Plot
970 INPUT Tl
980 PRINT " At what record time is Plot to end?
990 INPUT T2
1000 GO TO 1030
1010 Tl-L
1020 T2-L+T3
1030 PRINT "DO,VOU WANT TO INCREASE SAMPLE INTERVAL? <V OR N>
1040 INPUT GS j
1050- IF G*""N" THEN 1130
1060 PRINT "Increased sample interval <nsrc/samPle>
1070 INPUT S2
1080 S3-S2XS1
1090 IF S3-INT<S3>»0 THEN 1150
1108 PRINT "ERROR! SELECTED INCREASED S. I. NOT INTEGRAL MULTIPLE'
1110 PRINT " OF ORIGINAL S. I.  CHOOSE ANOTHER VALUE'
1120 GO TO 1868ii*»a S2*si
1148 S3-S2XS1
1158 Ll-1
1168 L2-1
1178 L3-4
1188 L4-S3
1198 PRINT
1288 PflQIt
1218 MOVE 8,100
1228 GOSUB 1918
1238 IF 02*2 THEN 1268
1248 J1-3*<T1-L>/>S1+1
1258 J2«3*<T2-L>/'S1+1
1268 J3-J2-J1+3
1278 J4-<J2-Jl>*Sl/'S2«-3. 8881
1288 N5-INT<J4/3>
1298
1388
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1310 D3-D1-D4
1320 GOSU8 2040
1330 WINDOW 8, N9-±*-N4, N4
1340 VIEWPORT C8, C±,D8, Dl
1350 D9-N4-1824
1368 FOR fl-Fl TO F2
1370 GOSU8 2178
1380 GOSUB 2390
1390 NEXT fl
1400 XF 01-2 THEN 1540
1410 WINDOW 3,138,0,108
1420 VIEWPORT 8,138,8,188
1430 MOVE 8, 96. 9
1440 IF M*-N* THEN 1400
1490 PRINT *G-G-Q_READV FOR SECOND RECORD? <V OR N> "j
1460 INPUT 09
1470 IF G*-"N? THEN 1490
1480 R1-R2
1490 QOSUB 1620
1900 MOVE 64, 96. 9
±918 PRINT " ";H*i ", R^c* 11 ; R2>  " on MOT "; MS; " A-x"; K3
1920 01*2
±930 GO TO ±330
±940 CALL "TIME",C*
±990 CS»SEG<C$, 11*85
±960 WINDOW 8,128, 8, 188
1978 VIEWPORT 8, ±38, 8, ±88
±988 MOVE 8,2
±990 PRINT "G_G_G_SP*°; P*; "<PPN:";P4i " LINE*"; Q*; " "; S*; M DflTE: ";
±600 PRINT flSi " TO ",- CS
1618 END
±620 REP! ** SUB: FIND RND RETRIEVE HEADER FILE
±630 F±-R±*12+N±-±±
±640
1690
1660-FIND &2:F3
1670 IF 02-1 THEN 1788
1688 READ 92: HS, U*, MS, OS, VS, N5, R8, Sl> T±* T2
±698 RETURN
±788 READ 92:H*
±718 RETURN
±728 REM ** SUB: DECODE HEADER FILE
1730 I»-SEG<H*, 4,1>
1740 L«-SEQ<H«, 9, 2> ,
1790 S1-VAL<IS>
1760 L-V«L<L*>*18
1770 GO TO SI OF 1788,1888,1828,1848,1868,1888
1780 Sl-8. 09
1790 GO TO 1890
±880 Si-8. 1
±810 GO TO ±890
±820 Si-8. 2
±830 GO TO ±890
±840 Sl-8. 3
1890 GO TO ±890
I860 Sl-1
1870 GO TO 1890
±880 51-2
±890 T3-188C*S1
±900 RETURN
±910 REM --* SUB: LABEL, PLOT BORDER AND TICXMBRKS
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1920 IF 02-1 THEN 1960 , 
1930 PRINT "NMO SHEAR PAIR, ";>**;% "; N*; fv"; R±> ", *t V** 
1940 PRINT ", SI-";S1; ", A-x";K2 
1990 GO TO 1988
1968 PRINT -SHEAR PAIR FIRST REC: ";HS;" TR: "; Nl; "-! ; N2; 
1978 PRINT «R*c*";RlJ "'on MOT "; N*, " SI-"i S2; " A«x"; K2 
1988 MOVE 8*01+1 
.1990 PRINT "SS PN" 
2880 GOSUB 2480 
2010 MOVE C1+1*D1+1 
2020 PRINT "0/S» PN"
2030 RETURN L 
2040 REM ** SUB: PRINT SUBSURFACE PN'S, OFFSETS, AND PN'S 
2090 IMAGE 3D - 
2060 IMAGE 30, ", ", 3D 
2070 FOR J-N1 TO N2 
2088 MOVE 8, 09 1. 3 
2898 PRINT USING 2898:P2<J) 
2188 MOVE C0, 09 
2118 DRAM C1.D9 
2120 MOVE Cl+0. 9, 09-1. 3 
2138 PRINT USING 2868:X<J>, PICJ) 
2148 D5-O5-O4
2198 NEXT J | 
2168 RETURN ! 
2178 REM ** SUB: FIND, RETRIEVE, CONVERT AND SCALE DATA 
2188 FIND 92:M 
2190 IF M-F3 THEN 2230 
2200 READ 02:B* 
2210 IF 02-2 THEN 2280 
2220 GO TO 2270 
2238 IF 02*1 THEN 2260
2248 READ 92: H*, US, N*, O*. V*, N9, R0, Si, Tl, T2, B* 
2290 GO TO 2288 
2268 READ 92:H», B* 
227*- B*-SEG < B*, Jl, J3 > 
2288 V-0
2290 IF 01-1 THEN 2310 
2388 K2-K2
2318 CALL "HEXDEC", B*, V,LEN<B«>,3 
2320 V-V-511 
2330 V-K2*V
2340 RETURN _____ 
2390 REM ** SUB: PLOT TRHGES 
2360 MOVE 0,09 
2370 RMOVE 0, V<1> 
2380 IF 01-1 THEN 2410 
2390 GOSUB 2870 
2400 GO TO 2460 
2410 K-l
2420 FOR J-l TO N9-1 
2430 K»K+S3
2440 RDRAM 1*V<K>-V<K-S3> 
2490 NEXT J 
2460 09-09-1024 
2470 RETURN
2480 REM *« SUB: DRAW BORDER AND PLOT TICKWARKS 
2490 C2-C1-C0 
2900 C3-C2X90 
2910 D2-D1-D0 
2920 D3-8. 9x02
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2339 MOVE C8, Dl
2340 RDRRU C2, 0
2339 RDRflW 8,-02
2369 RDRRU -C2, 8
2579 RDRRU 9, D2
2388 GOSU8 2688
2398 GO TO 2728
2688 REM ** SUB: TICKMRRKS RND TIME LINES
2618 FOR J-l TO 18
2629 FOR K-l TO 4
2638 RMOVE C2, 8
2648 RDRRU 8, -88
2638 RDRRU 8,88
2668 NEXT K
2678 RMOVE C3*8
2688 RDRRU 8, -D3
2698 RDRRU 0.03
2788 NEXT J
2718 RETURN
2729 MOVE C9, 00
2738 03 03
2748 B0 90
2738 GOSUB 2688
2768 REM ** LABEL TIME LINES
2779 IMRGE 3D
2788 MOVE C8+C2/18-4. 1, Dl-H
2798 T4«<T2-T1>/10
2398 PRINT USING 2779:T1*T4
2819 FOR K-2 TO 9
2829 RMOVE C2/19, 9
2838 PRINT USING 2779: Tl-H<*T4
2849 NEXT K
2838 RETURN
2868 END
2878 REM ** SUB: PLOT SECOND RECORD USING CODED-TRRCE DISPLRV
2888 L»l *
2898 FOR J-l, TO N6
2988 FOR II TO LI
2918 L-L+S3
2928 RDRRU 1, V<L>-V<L-S3>
2938 NEXT I
2948 L-L-H.4
2938 RMOVE L2, V<L>-V<L-L4?
2968 FOR 1-1 TO L2
2978 L«L*S3
2988 RDRRW 1*V<L>-V<L-S3>
2998 NEXT I
3888 L-L-H.4
3818 RMOVE L2, V<L)-V<L-L4>
3828 NEXT J
3838 L*L-S3
3848 FOR K-L TO NS
3838 L-L-^53
3868 RDRRW 1*V<L>-VCL-S3>
3878 NEXT K .
38SB RETURN
3898 REM ** SUB: CONDITION FOR NT10 DISPUW
3188 DELETE B*. V
3118 DIM B«<3*N3«»'2>* V<N3*1>
3128 Jl-1
3138 J2-3*N3-2
3148 RETURN
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PROGRAM LISTING FOR SHEAR-PAI^l FINISHED PLOT

100 PRINT "L-PROGRflM FOR FINISH PLOT OF 12-TRflCE, SHEflR-PfllR"
110 INIT-
120 PRINT " SET-LEGAL-SIZE PAPER <8. 5 X 14 in> flT LOWER-LEFT CORNER'
138 DATA 13, 93, 29, 33, 24,1, 1, 1, 1, 1, 1, 1. 3, Z 23
148 READ C1,C2,D1,D2,N9, 01,02,03,04, OS, S3.-X3,K4
158 DIM AS<308S>, BS<11>, CS<17), GS<1), HS<HS>, IS<3>
168 DIM LS<4>, MS<7), NS<7V, PS<62>* US<58:
178 DIM D9<N9>,G9<N9>,K9<N9>,P9<N9),V9<N9>
188 PRINT "_WERE DETECTORS EQUALLV SPACS>? CV OR N> -;
198 INPUT GS
288 IF GS--N" THEN 238
218 GOSUB 4128
228 GO TO 248
238 GOSUB 4218
248 C3-C2-C1
258 D3-02-O1
268 fll-03/13
278 BS--COMP, DIST"
288 CS»*GAIN X 1/1000 4"
290 PRINT "«^DO VOU WANT NMO-CORRECTED DATR? CV OR N> ";
388 INPUT GS
318 IF GS»"N" THEN 348
328 01*2
338 DIM OS<75, RS<17>, S*<375
348 IF 02-1 THEN 378
350 HOVE 0,8
360 PRINT
370 PRINT "_PLOT IDENT. NAME <68 character* max>«
380 PRINT " ";
390 INPUT PS
400 PRINT " MDT code na»e of first record
410 INPUT MS
420 PRI "K. Record number
430 INPUT R6
440 R1»12*R6-18
450 PRINT "WDT code name of second record   ";
460 INPUT NS
470 PRI "K_
480 INPUT R7
490 R2«12*R7-10
500 PRINT " NOTE: IF MDT CODES DIFFER, WflRNING BELL SOUNDS flT FINISH OF"
510 PRI "FIRST PLOT flND NEW MDT NUMBER IS

Rec ord n unoer *

520 PRI "OF SCREEN. TO CONTINUE, ENTER fl
530 GOSUB 3780
548 GOSUB 3868
558 GOSUB 2368
568 GOSUB 2970
578 REM ** READ HEADER ON FIRST RECORD
588 PRINT «n « ft TMCCTT HOT "j MS* * WITHIN THE 4924-
598 GOSUB 3868
608 J-l
618 R3HM.
628 IF 01-1 THEN 718
638 REM ** READ HEADER ON NMO MDT
640 FIND 92: R3
658 READ <f2: HS, RS, NS. OS, S*, N3, R0, SI, T5-T6
668 T3-T6-T5
678 L«Q
688 PRINT "L-FIRST NMO RECORD BEGAN AT ";
698 PRINT   SX»*JS1
788 GO TO 748 . j
718 GOSUB 1820
728 PRINT "G_G-Q_L_FIRST-RECORD DATA* WERE: RECORDED WITH
738 PRINT -DELAV--;U" 4 SI-"; SI
748 PRINT  _DO VOU WANT COMPLETE TRACE-TIME INTERVAL?";
758 PRINT " <V OR N> ";
768 INPUT OS
778 IF GS--V" THEN 838
788 PRINT "Start record time-";
798 INPUT Tl
888 PRINT " End record time-";

PRINTED flT LOWER-LEFT CORNER" 
'"V"." ftND THEN HIT RETURN KEV_"

AND ENDED AT  ; T6*- WITH";
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810 INPUT T2 
820 GO TO 890 
830 Tl-L 
840 T2-L+T3
830 REM ** SELECT PLOT SI
860 PRINT "_DO VOU WflNT TO INCREASE SI? <V OR N> *t 
870 INPUT G* 
880 IF GS--N" THEN 930 
890 PRINT "Increased SK«s*c/'sa»Pl*>«N ; 
900 INPUT S2 
910 S3-S2/'S1 
920 GO TO 940 
930 S2*S1 
940 
950
960 J3-J2-J1+3 
970 N5»INT<J3/3> 
980 DIM V<NS> 
990 QOSUB 1:218 
1060 FOR J«l TO 12 
1010 R9-*3+£-l 
1020 QOSUB 2030 
1038 QOSUB 2198 
1848 NEXT J
18S8 IF N*-H* THEN 1070 
1060 QOSUB 3910 
1870 R3=«2
1080 IF 01-1 THEN 1120 
1090 FIND 92:R3
1190 READ 92:H*, RS, N*, OS, S*, N6, R0, SI, T3, T6 
1110 QO TO 1130 
1120 QOSUB 1828 
1130 FOR J«13 TO 24 
1140 R9-R3+J-13 
1190 QOSUB 2838 
1168 QOSUB 2198 
1170 NEXT J
1188 WINDOW 0,138,8,100 
1190 VIEWPORT 0,128,0,100 
1208 MOVE 91:158,188
1210 PRINT "G-G-G__PROGRAM COMPLETED" 
1220 END
1230 REM ** SUB: PLOT NAME, BORDER, TICKMflRKS, flND TRACE PARAMETERS 
1240 PRINT 91,17:K3, K4 
1250 MOVE 91:0, D2+6
1260 PRINT 91:PS* "; PLOT SI-"; S2t "; BLOWS-"; Nl- ", "; N2 
1270 MOVE 91:0, D2*2 
1288 PRINT 91:8* 
1298 MOVE 91: C2+2-HO, D2*3 
1388 PRINT 91:C* 
1318 MOVE <W.:C2*2*K3, D2*3-K4 
1328 PRINT 91:"PLOT MULTIPLIER- 
1338 MOVE 91:C2+2*K3*D2+3-2«K4 
1348 PRINT 91:"1ST REC 2ND RECM 
1358 MOVE .91:01*02 
1368 RDRAM 91:CX0 
1378 RDRAW 91:&-D3 
1388 RDRAM U1:-C3, 0 
1398 RDRAW 91:0^03 
1488 MOVE 91:d*D2 
1418 Ml-0. 4 
1428 M2-«. 3*D3 
1438 QOSUB 1498 
1448 MOVE- 91:C1* Dl 
1458 Ml*"Ml 
1468 M2»-M2 
1478 QOSUB 1498 
1488 GO TO 1618 
1498 FOR J*l TO 18 
1588 FOR K*l TO 4 
1518 RMOVE 91:C2*'58j0 
1528 RDRAW 91:0*-Ml
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1528 
1548 
1558 
1568 
1578 
1588 
1598 
1688 
1618 
1628 
1628 
1648 
1658 
1668 
1678 
1688 
1698 
1788 
1718 
1728 
1728 
1748 
1758 
1768 
1778 
1738 
1798 
1888 
1818 
1328 
1328 
1348 
1358 
1368 
1878 
1388 
1898 
1988 
1918 
1928 
1928 
1948 
1958 
1968 
1978 
1988 
1998 
2898 
2818 
2829 2939' 
2848 
2958 
2868 
2878 
2888 
2899 
2199 
2119 
2129 
2139 
2149 
2159 
2169 
2179 
2189 
2199 
2299 
2219 
2229 
2239 
2249

RDRAW 91:8, Ml
NEXT K
IF J-18 THEN 1688
RMOVE 9l:C2/58, 3
RDRAW 91:8, -M2
RDRAW 91:8, M2
NEXT J
RETURN
MOVE 91: C1+C2/19-1. 3*K3* D2+8. 8
T4»<T2-T1>/18
PRINT 91:T1+T4
FOR K»2 TO 9
SMm.JP Hbl   /***> ><i A AKI'IUVc VX I U^< 1»* 19
PRINT 91:T1-H<*T4
NEXT K
REM "* PLOT CVS, COMP, AND TRACE GRIN
IMAGE 4A,5D
IMAGE 2X,3D, X,3D
IMAGE 4<X*3D>
FOR J-l TO 12
MOVE 91:8, V9<J>-K4*11^32
VS«SEG<US, J*4-^3* 4>
PRINT 91: USING 1698:VS, D9<J>
MOVE 91:C1,V9<J)
RDRAW 91:C3, 8
MOVE 91:C2+K2, V9<J>-K4*ll/22
PRINT 91: USING 1718:09<J); K9<J);
NEXT J
RETURN
REM ** SUE: FIND, RETRIEVE, AND DECODE HERDER FILE
FIND 92:R2
READ 92:HS
IS-SEQCHS, 4,1)
LS»SEG<HS, 5, 2)
S1?«VAL<IS.)

GO TO SI OF 1988, 1928, 1948, 1968, 1988, 2888 
Sl-O. 85 
GO TO 2818

GO TO 2818
Sl-O. 2
GO TO 2818
Sl-<3s 5
GO TO 2818
Sl-1
GO TO 2818
Sl-2

RETURN
REM ** SUB: FIND* RETRIEVE- CONVERT AND SCALE DATA
FIND 92:R9
IF R9-R3 THEN 2999
READ 92:AS
IF 01-2 THEN 2139
GO TO 2139
IF 01-1 THEN 2129
READ 92:HS, RS, NS. OS, SS, N6, TO, SI- T5* T6, AS
GO TO 2139
READ 92:HS. AS
AS«SEG<AS, Jl, J2)
V-9
CALL "HEXDEC", AS, V, L£N<AS>«3

RETURN
REM **SUB: PLOT TRACES
WINDOW 8, N5-1, -1824, 1824
VIEWPORT Cl-C2vV9<J5-A1-
MOVE 91:8, V<1>
IF P9<J»2 THEN 2279
REM ** PLOT USING VA
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2258 GOSUB 3999 
2260 RETURN
2278 IF P9<J><4 THEN 2310 
2230 REM ** PLOT USING BROKEN LINE 
2230 GOSUB 3480 
2300 RETURN
2310 REM ** PLOT USING SOLID LINE 
2320 FOR K-S3+1 TO NS STEP S3 
2330 RORRM <H:S3,V<K>-V<K-S35 
2340 NEXT K 
2350 RETURN
2360 REM *» SUB: ENTER TRACE INFORnRTZON FOR FIRST RECORD 
2370 PRINT "L.TRACE INFORnRTZON TflBLE FOR FIRST RECORD- 
2380 PRINT -NUMBER OF BLOWS-"; 
2390 INPUT Nl
2408 PRINT "MRS SRME RMFLIFIER GRIN USED ON RLL TRACES? <V OR N> "; 
2410 INPUT G* 
2420 IF G*-»N" THEN 2470
2430 PRINT "CoMon amplifier sain <in Multiples of 1 IO-"; 
2440 INPUT 01 
2450 QS-2 
2460 G9-G1
2470 PRINT "DO VOU WANT THE SAME PLOT MULT ON ALL TRACES? <V OR N> 
2480 INPUT G* 
2490 IF G*-"N" THEN 2540 
2500 Q3»2
2510 PRINT "Comwon Plot multiplier-"; 
2520 INPUT KS 
2530 K9-K8
2540 PRINT "DO VOU WflNT THE SHME PLOT CODE ON ALL TRACES? <V OR N> 
2550 INPUT G*   
2560 IF GS»MN" THEN 2610 
2570 PRINT "Common Plot code-18 ; 
2580 INPUT P8 
2590 P9-P8 
2600 Q4«2
2618 PRINT " COMPONENT CODE <1 char): R-RADIAL, T-TRANSVERS&- V-"; 
2620 PRINT "VERTICAL,.." 
2630 U*-""
2640 PRINT "COMPONENT SP-SEIS AMPLIFIER PLOT flMPL. PLOT" 
2650 PRINT "<1 char. ) DIST. GAIN<in K> MULT< REV? CODE" 
2660 FOR J-l TO 12 
2670 PRINT " "; 
2680 INPUT V* 
2690 IF V*-"R" THEN 2730 
2780 IF V«-"T" THEN 2750 
2710 V*»-VERT" 
2720 GO TO 2760 
2730 V*»"RAD. " 
2740 GO TO 2768 
2750 VS--TRAN1! 
2768 U*-U*«V*
2770-PRINT "K. "; 
2788 INPUT D9<J>
2798 PRINT "K. "; 
2888 IF 03-1 THEN 2830 
2810 PRINT G9<J> 
2820 GO TO .2840 
2830 INPUT 09<J>
2840 PRINT "K_ *s 
2BS8 IF 03-1 THEN 2888 
2860 PRINT K9Cp 
2878 GO TO 2898 
2888 INPUT K9<J>
2898 PRINT "K. *t 
2988 IF 041 THEN 2930 
2918 PRINT P9<J> 
2920 GO TO 2940 
2930 INPUT P9<J> 
2940 NEXT J 
2950 GOSUB 3860 
2968 RETURN
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2370
2380
2330
3900
3818
2828
2838
2848
2858
2868
2878
2888
2898
3188
2118
2128
2128
2146
3158
3168
2178
2188
2130
2288
2210
2220
2220
2240
2250
2260
3270
3280
3250
2280
2218
2320
2338
2348
2250
3268
2378
2280
2330
3400
2410
3420
3430
3440
3498
3460
3478
3488
2499
2589
2518
3529
3538
3549
3558
3568
3579

REM ** SUB: ENTER TRflCE INFORMATION .FOR SECOND RECORD 
PRINT "L-TRflCE INFORMRTION TRBLE FOR SECOND RECORD 1 
PRINT "NUMBER OF BLOWS-'4 ; 
INPUT N2
PRINT "WflS SflME flMPLIFIER GflIN USED ON flLL
INPUT GS
IF GS--N" THEN 3100
PRINT "Common amplifier *ain <in multiple*

TRRCES? <V OR N>

of 1
INPUT G2
FOR K-13 TO 24
G90O-G2
NEXT K
05-2
PRINT "DO VOU WflNT THE SflME PLOT MULT ON flU- TRflCES? <V OR N>
INPUT QS
IF GS--N" THEN 3190
03-2 '
PRINT "CoMMon Plot multiplier-";
INPUT K8
FOR K-13 TO 24
K9<1O-K8
NEXT K
PRINT "DO VOU WflNT THE SflME PLOT CODE ON flU- TRflCES? <V OR
INPUT QS
IF GS«"N" THEN 2280
PRINT "Common Plot code-";
INPUT P8
FOR K-13 TO 24
P9<K>«P8
NEXT K
Q4-2
PRINT "-AMPLIFIER TRflCE flMPL, PLOT"
PRINT "GHIN<in K5 MULTC--REV> CODE"
FOR J-13 TO 24
PRINT "  ;
IF Q5-1 THEN 3350
PRINT G9<J5
GO TO 2360
INPUT G3<J>
PRINT "K. ";
IF 03-1 THEN 3408
PRINT K9<J>
GO TO 3410
INPUT K9<J>
PRINT "K_
IF 04-1 THEN 3450
PRINT P9<J5
00 TO 3469
INPUT P9<J>
NEXT J
RETURN
REM ** SUB: CODED-TRflCE PLOT
Ll-1 *
L2-1
IF P9<J5-4 THEN 3540
Ul-4
L2-2
L3-<Ll*3*L2>-«^3

3599
3699
3619
3629
3639
3649
3659
3669
3678
3689

N-l
FOR M*l TO N6
FOR 1-1 TO LI
N-N+S3
RDRflW <
NEXT I

RMOVE (fl:L4, V<N>-V<N-L4> 
FOR 1-1 TO L2

RDRflW <H:S3, V<N>-V<N-S3> 
NEXT I
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3698 N-N+L4
2708 RMOVE <H:L4, V<N>-V<N-L4>
3710 NEXT M
3720 N-N-S3
3730 FOR K-N TO N5-S3
3748 N-N+S3
3750- RDRAW <H:S3- V<N>-V<N-S3>
3760 NEXT K
3770 RETURN
3780 REM ** SUB: PLOT CODE MENU flNO PLOTTER SELECTIONS
3790 PRINT " PLOT CODE MENU"
2899 PRINT "1: Low density VA"
3810 PRINT "2: Ht«h density VA"
3820 PRINT "3: Solid tin* wi»*le trace"
383O PRINT "4: Short dash wi»«le trace"
384O PRINT "5: Lon-» and short dash wieele
3850 RETURN
3860 REM ** SUB: READV?
3870 PRINT "_READV TO PROCEED? <V OR N>
3880 INPUT 0*
3898 IF G*»"N" THEN 3870
3900 RETURN
3910 REM ** SUB: READV?
2929 WINDOW 9,130,0,198
2938 VIEWPORT 9,129,0,108
2948 MOVE 0, 4
2958 PRINT "G.G.G."; N*i "?";
3960 INPUT QS
2970 IF G*»"N" THEN 2948
3980 RETURN
299O REM ** SUB: VR PLOT
4999 IF V<1><0 THEN 4030
4818 RDRflW <H:0. -
4828 RDRflW Ul:9,
4038 FOR K-S3+1 TO N5 STEP S3
4048 RDRflW (H:S3, V<K>-V<K-S3>
4858 IF V<IO<-e THEN 418O
4060 IF P9<J>-2 THEN. 4088
4870 IF K/5-INT<K/5}O8. 2 THEN 410O
4888-RDRRM (M.;9,-V<K>
4090 RDRflW 01:9, V<K>
4108 NEXT K
4110 RETURN
4120 REM ** SUB: EQURLLV SPRCED TRRCE PLOT POSITIONS
4138 R1-<D2-01V13
4140 fl2-O2
4150 FOR K«l TO 12
4168 R2^2-R1
4178 V9<K)««2
4188 V9<K*12>-R2
4198 NEXT K
4288 RETURN
4210 PRINT "SET RECORD SIZE RND TRACE POSITIONS NOTE: 1 GDU«* 1 INCH"
4220 02*2.
4230 PRINT n_DIMENSIONS OF RECORD BORDER IN GRAPHIC DISPLAY UNITS CGDID
4249 PRINT "UP^er border (mist be <71> - ";
4250 INPUT D2
4260 PRINT "Lower border <«ust be »>O) - ";
4270 INPUT Di
4288 PRINT " Lef^t border <«ust be >14> - »;
4298 INPUT Cl
4388 PRINT "Rt^ht border <nust be <18±>- ";
4310 INPUT C2
4328 PRINT " TRACE POSITION IN GDU'S" "
433O PRINT "TRACE VERT. POSITION"
4348 FOR J-l TO 12
4350 PRINT " "; J; " *;
4360 INPUT V9<J)
4370 V9<J«-12>-V9<J>
4380 NEXT J
4390 RETURN



PROGRAM LISTING FOR COMPUTATION AND STORAGE 0] ? SUMMED OR DIFFERENCED-RECORDS

188 PRINT "I PROGRAM TO PRODUCE SUMMED OR DIFFERENCED <S/^> MOT' 
118 PRINT " NOTE: INTERMEDIATE OPERATIONS REQUIRE THE USE OF A HOLDING** 
128 PRINT - TAPE WHICH MUST BE MARKED AS FOLLOWS:" 
138 PRINT " FIND 1* MARK 1, 512" 
148 PRINT " FIND 2, MARK 24,3872" 
158 INIT
168 DIM AS<18>, CS<18>, GS<1), HSC11), IS<10>, J*<11>, MSC75, NS<7>. SS<7> 
178 DATA 1881*2,1,1 -v 
188 READ N,F4, 01,02 
198 CALL "TIME", AS
288 PRINT "G.G-G__INSERT PRE-MARKED HOLDING TFlPE IN 4851 AND FIRST RECORD"; 
218 PRINT " MDT IN 4924" 
228 GOSUB 1628'
238 PRINT "_DO VOU UANT TO COMBINE NMO-CORRECtED MDT'S <V OR N> "; 
248 INPUT GS 
258 IF GS--N" THEN 278 
268 02-2
2?8 PRINT -_CODE NAME OF FIRST-RECORD MDT « 
288 INPUT NS
298 PRINT "CODE NAME OF SECOND-RECORD MDT » "; 
388 INPUT MS
318 PRINT "RECORD NO. ON FIRST-RECORD MDT » "; 
328 INPUT Rl
338 PRINT "RECORD NO. ON SECOND-RECORD MDT » "; 
348 INPUT R2
358 PRINT " CODE, NAME OF SUM/^IFF MDT   "; 
368 INPUT SS
378 PRINT-" RECORD NUMBER ON SUM/DIFF MDT'  "; 
388 INPUT R3 
398-F5-12*R3-18
488 PRINT "_DO VOU WANT TO PRODUCE A SUMMED M0T?"; 
418 PRINT " CV OR N> -; 
428 INPUT GS ' 
438 IF GS--N" THEN 458 
448 GO TO 478
458 PRINT "VOU HAVE FLKUkD TO PRODUCE A DIFFERENCED MOT- 
468 01-2  
478 REM «   IHHNSJ-feH PAIRED DATA TO HOLDING TAPE 
488 GOSUB 56B
498 PRINT "Q_G_G__REMOVE PAIRED-RECORD MDT FROM 4924 AND INSERT SXD MDT" 
588 GOSUB 1628
518 REM *« COMPUTE AND TRANSFER TO S/D MDT 
528 GOSUB 1030 
538 CALL "TIME", CS
548 PRINT "G-G_G__PROGRA11 COMPLETED START; 
.550 END
568 REM ** SUB: TRANSFER PAIRED-RECORD DATA TO
578 GOSUB 718
588 DIM BS<N*3+2>, V1<N>, V2<M>
598 Vl-«

; AS* "i END-: "; CS

HOLDING TAPE
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600 V2-0 
610 GOSUB 800 
620 R1-R2 
630 F4-3
640 IF MS-NS THEN 670
650 PRINT MG-G_G__INSERT SECOND RECORD MOT IN 4924** 
668 GOSUB 1620 
670 GOSUB 710 
680 JS»HS 
690 GOSUB 800 
700 RETURN
710 REW ** SUB: FIND AND RETRIEVE HEADER FILE 
720 F3««l*12-10 
730 FIND 92:F3 
740 IF 02-1 THEN 780 
750 DIM OS<7X RS<17XVS<37> 
768 READ 92: HS, RS, NS, OS, VS. N, R0, SI, T5, T6 
778 QO TO 790 ' 
730 READ 92:HS 
798 RETURN
300 REM ** SUB: READ THEN TRANSFER DATA TO HOLDING TAPE 
310 FIND 92:.F3 
328 IF Q2«l THEN 350
330 READ 92: HS, RS, N*,.0«, V», N, R8, SI, T5« T6« BS 
348 GO TO 368   ' 
358 READ 92:HS»BS 
368 FIND F4
378 IF 02-1 THEN 918 '
 388 WRITE HS. RS, NS..OS, VS. N> R8, SI, T5* T6> BS 
390 CLOSE 
900 GO TO 930 
918 WRITE HS, BS 
928 CLOSE- 
938 FOR J-l TO 11 
948 FIND 92:J-^F3 
958 READ 92:BS 
968 FIND F4+J*2 
978 WRITE BS- 
980 CLOSE 
990 NEXT J
1000 PRINT -TRANSFER OF RECORD " t R4^" <HEADER:"; HSj"> TO HOLDING TAPE"; 
1010 PRINT " COMPLETED-
1020 RETURN . * 
1030 REM <«* SUB: COMPUTE AND tHHNbfbR TO S/D MDT 
1040 FIND 2 
1050 IF 02-1 THEN 1080
1060 READ 933:HS, RS, NS»OS, VS»N, R0*S1*TS«T6*8S 
1078 GO TO 1090 
1080 READ 933:HS, BS 
1090 CALL "HEXDECV 3S, VI, LQK3SX 3 
1108 FIND 3 
iyni IF 02*1 THEN 1140
1120 READ 933:JS»RS»NS»OS«VS»N,R0*S1*T5«T6, BS 
1130 GO TO 1150
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1140 READ 933:J**BS
1158 CALL "HEXDEC", 8*. V2, LEN<B*>*'2
1158 GOSU8 1260
1170 J*-SEG<HS, 2, 7)
1180 IF 01-1 THEN 1210
1190 I*-"9M4J*
1200 QO TO 1220
1210 I*-"9"SJ*
1220 Kl-0
1220 GOSUB 1300
1240 FOR K-2 TO 12
1250 Kl-Kl-H
1260 FIND 2*K
1270 READ H33:B* .
1280 CALL "HEXDEC", B*, VI, LEN<B»>.2
1290 FIND 2*K+1
1200 READ 922:£*
1219 CALL "HEXDEC", B*, V2, LEN<B*>. 2 
122Q GOSUB 1260
1220 GOSUB 1500
1240 NEXT K
1250 RETURN
1260 REM ** SUB: COMPUTE .SUMS OR DIFFERENCES
1270 IF Ql-l.THEN 1420
1280 FOR J-l TO N
1290 V2<J5-VKJ>-V2<J>
1400 NEXT J
1410 GO TO 1450
1420 FOR J-l TO N
1428 V2<J)«VKJ>-»-V2<J)
1440 NEXT J
1450 V2«0: 5*V2
1460 V2-INT<V2>
1470 IF Ql«l THEN 1490
1480 V2-V2+312
1490 RETURN
1500 REM ** SUB: TRANSFER TO S/D MOT
1510 CALL "DECHEX", BS, V2, N> 2
1520 FIND 92:F5-M<1
1520 IF Kl>0 THEN 1590
1540 IF 02-1 THEN 1570
1550 WRITE e2:I**RS*S**N*,V**N,Rl*S±*T3»T6«B*
1560 00 TO 1600
1570 WRITE 92:I*»BS
1580 00 TO 1600
1590 WRITE 92:BS,
1600 PRINT 92*2:
1610 RETURN
1620 REM ** SUB: READY TO PROCEED?
1620 PRINT "ARE VOU READY TO PROCEED? <Y OR N>
1640 INPUT 04
1650 IF G*-»N» THEN 1630
1660 RETURN
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PROGRAM LISTING FOR QUICK PLOT OF DATA STORED ON A MASTER DATA TAPE

106 PRINT "L-PROGRflM TO QUICK-PLOT SELECTED CONTENTS OF MOT ON SCREEN*
110 INZT
120 DIM fl$<18>, B*<388S:>« C*<18>/ G*<1>« H*<11>, I$<i>* L*<2>
120 N"l
140 CflLL "TIME", fl*
150 PRINT "0.0.0__INSERT MOT WITHIN THE--4S24"
160 PRINT "_CODE NflME OF MOT « ";
170 INPUT NS
180 PRINT M_RECORD NO ONv MOT - ";
190 INPUT R
200 PRINT "_DO VOU WflNT TO CHflNGE TRflCE flMPL? <V OR N>
210 INPUT 0*
220 K2-1
230 IF G*»"N" THEN 260
240 PRINT "Trace-amplitude multiplier - ";
230 INPUT K2
260 PRINT "_DO VOU WflNT fl PLOT OF flLL TRflCES? <V OR N>
270 INPUT 0*
280 IF QS»"Va THEN 340
290 PRINT "flt what trace ij Plot to be»in? "i
300 INPUT Nl
310 PRINT " flt what trace 'i* Plot to end? ";
320 INPUT N2
330 00 TO 360
340 Nl-1
330 N2-12
360 N3"N2-Nl-fl
370 OOSUB 2110
380
390
400 F3««*12-10
410 REM ** FIND, RETRIEVE, flNO DECODE HERDER FILE
420 FIND 92:F3
430 REflD 92:H»
440 IS-SEG<H«, 4,1>
430 LS»SEQ<H», 3* Z>
460 Sl*VflL<I*>
470 L«VflL<L*>«»10
480 GO TO SI OF 490* 310, 330, 330, 370, 39«
490 Sl-0. 0S
908 GO TO 608
510 Sl-0. 1
328 GO TO 600
538 Sl-0. 2
548 GO TO 688
558 Sl-0. 5
568 GO TO 688
578 Sl-1
588 GO TO 688
598 Sl-2
688 T3«100e*Sl
618 PRINT " DO VOU WflNT TO PLOT COnPLETE TRflCE? <V OR N>
628 INPUT Q*
638 IF G*--V" THEN 698
648 PRINT N flt what record tUw is Plot to be*in? M;
650 INPUT Tl
660 PRINT "and at what record time i* Plot to end? ";
670 INPUT T2
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688 GO TO 718
699 T1»L
788 T2-L+T3
718 PRINT H   DO VOU WflNT TO INCREfiSE SflMPLE INTf? <V OR N>
728 INPUT G*
738 IF G*-"N" THEN 818
748 PRINT " Increased sa«*l« interval CMVC/SQJ* l«>  
758 INPUT S2
768 IF S2/Sl-INT<S2/'Sl>-8 THEN 828
778 PRINT "ERROR! SELECTED INCREASED S. I. NOT INTEGRflL MULTIPLE"
788 PRINT " OF ORIGINRL S. I.   CHOOSE flNOTHER VflLUE"
798 GO TO 748
888 GO TO 828
918 S2«S1
828 MOVE 8* 8
338 PRINT
948 C2-138
358 Dl-4
968 D2-92
978 D3-02-01
388 PflGE
898 GOSUB 1898
988 J1-3*<T1-L:>/S1+1
918 J2-3*<Ti-L^/Sl*l
928 J2-J2-J1*3
938 J4-<J2-J1>*S1/S2*3. 8881
948 N4-INT<J4X3)
958 D4-O3/<N3-«-l>
968 D5-O3-04+O1
978 I«^«.-l
988 FOR M-F1 TO F2
998 I*I+±
1888 DELETE Z
1818 DIM B*<38855> VC1881^
1828 GOSUB 1268
1838 GOSUB 1418
1848 NEXT M
1858 CflLL MTIMEM ,C*
1868 MOVE 8/8
1878 PRINT MG_G_G_STRRT: M ; fl«j "; END: M ; CS
1888 END
1898 REM ** SUB: LflBEL, PLOT BORDER RND TICKPIflRKS
1188 PRINT ML-"; H«i " Tracw  ?; H±i " thru "j N2;
<^^« PRINT H*} " SI-";S2j
1128 GOSUB 1658
1138 IT1RGE 3D. D
1148 MOVE 9,02+1
1158 PRINT H0/S"
1168 MOVE C2/18-2. 34

R«e« "jfc M on MOT

1188 PRINT USING il38:TlfT4
1198 FOR K-2 TO 9
1288 RMOVE C2X18, 8
1218 PRINT USING 1138 : TH**T4.
1228 NEXT K
12*» MOVE 126, D2-K1
1248 PRINT "PN"
1258 RETURN |
1268 REM * » SUB: FIND, RETRIEVE, CONVERT AND SCflLE DflTfl

37



1278 FIND 92:M
1286 IF M-F3 THEN 1218
1298 REflD 92:8*
1388 GO TO 1320
1218 REflD 92:H**B*
1328 BS-SEG<B», Jl,J3>
1338 V-6
1348 (O-M2/312
1358 Kl-K2*K3/<N2-fl>
1368 CALL "HEXDEC", 8*- V, LEN<B*>
1378 V-V-511
1388 V-K1*V-
1398 V-V+03
1480 RETURN
1418 REM ** SUB: PLOT TRACES
1428 S3-S2/S1
1428 MOVE 9,05.
1448 K5-C2// <N4-1>
1458 DELETE 9S. HS. N*>Z
1468 DIM Z<2*N4>
1478 Z<1>*8
1488 Z<2>"V<1>
1498 K7-8
1508 FOR J-3 TO 2*N4-1 STEP 2
1518 K7-K7+K5
1520 2<J>-K7
1528
1548
1558 NEXT J
1568 PRINT X<I>
1578 PRINT U32,20:Z .
1588 DRflW 128, 05
1590 MOVE-123^05
1688 PRINT P<15
1618 HOVE 130*05
1620 DRflW 0,05
1630 05*05-04
1640.RETURN
1650 REM ** SUB: PRINT BORDER RND TICKflflRKS
1660 C3-C2/58
1670 DIM B<308>
1680 8-O2
1690 IU-9. 4
1708 M2-03X2
1710 M3»D2-m.
1720 M4-D2H12
1730 B<l>-0
1740 C4-0
1750 FOR K-3 TO 291 STEP 6
1760 C4-C4+C3
1770 B<IO-C4
1780 B<K*2>-C4
1790 B<K+3>»*!3
1006 B<K*4)-C4
1810 NEXT K
1820 B<297>-C2
1838 B<299»C2
1840 B<306>-O1
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1898 
1868 
1878 
1888 
1890 
1968 
1910 
1920 
1938 
1940 
1950 
I960 
1970 
1980 
1990 
2000 
2018 
2020 
2030 
2040 
2850 
2068 
2078 
2000 
2090 
2180 
2110 
2120 
2120 
2140 
2158 
2168 
2170 
2188 
2190 
2200
2219
2220
2238
2240
2250
2260
2270
2290
2290
2300
2310
2320
2330
2340
2358
2360
2370.
2380
2390
2400
2410
2420

FOR K-30 TO 278 STEP 30
BCIO-M4
MOVE &D2
NEXT K
PRINT 932,29:8
DELETE B
DIM B<300>
B-01
8<1>»C2

FOR K-3 TO 291 STEP 6
C4-C4-C3
B<IO«C4
B<K+2>«C4

B<K-f4>«C4
NEXT K
FOR K«38 JO 270 STEP 20
B<10-t12+Dl
NEXT K

B<299>«0
B<380>«02
PRINT 932.20:8
DELETE B i
RETURN
REM « * SUB: SPECIFY OFFSETS ftND POSITION NUMBERS
DIM X<N2>, P<N2>
X-0

IF N3-1 THEN 2350
PRINT "__flRE flLL DETECTORS EQUflLLV SPflCEDt
INPUT Q*
IF G*»"N" THEN 2358 '
PRINT "OFFSET TO TRflCE H ; NO- " - ";
INPUT XCN±;>
PRINT " . PN OF TRHCE *; Nl; " » *t
INPUT P<N1>
PRINT "OFFSET TO TRflCE "*N2; " » ";
INPUT X<N2>
PRINT " PN OF TRflCE *> N2i " » "*
INPUT P<N2>

<V OR N) ";

P±-<P<N2>-P<N±> >^<N3-15 
IF N2-N1-M THEN 2340 
FOR J-W1-M TO N2-1 
X<J)-XCJ-1)«»'X1

NEXT J
RETURN*
PRINT "TRflCE NUMBER
FOR J-N1 TO N2
PRINT '» "i J> "
INPUT X<J>
PRINT "K. .
INPUT P<J)
NEXT J
RETURN

OFFSET POSITION NUMBER'
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PROGRAM LISTING FOR QUICK PLOT OF NMO-CORRECTED DATA STORED ON -A MDT

109 PRINT "L-QUICK-PLOT USING 12-TRACE NMO-CORRECTED MOT"
118 INIT
128 DIM AS<18>, BS<3885>, CSC185, GS<1>, HS<18>* IS<1>, L*<2>* M*<17)
138 DIM NS<7>* OS<7>* VS<35>* B<388>
148 DATA 133, 8« 4, 92- 1* 8. 4* IX 33
1S8 READ C2« C4, Dl, D2* K2* HI* N3* U
168 C3-C2/58
178 D3-O2-O1
188 D4-03/N3
198 D5-D2-D4
288 CALL "TIME", AS
218 PRINT "_DO VOU HflNT TO READ MDT FRO» THE 4851? <V OR N> ";
228 INPUT OS
238 IF GS«"N" THEN 268
248 PRINT "0-0.0__INSERT.MDT WITHIN THE 4891"
258 GO TO 288
268 U-2
278 PRINT "G-G^3__INSERT MDT WITHIN THE 4924"
288 PRINT "_ .Record nu»b«r on NMO MDT - ";
298 INPUT R
388 PRINT *_DO YOU WANT TO CHANGE TRACE nfiPLITJDES? <V OR N> ";
318 INPUT Q*
328 IF GS--N" THEN 358
338 PRINT "Trac^-txaPlitud* multiPlWr - ";
348 INPUT K2
358 F3«R*12-18
368 F2«R*12-H
378 F1-F3
388 REM *  FIND, RETRIEVE, flND DECODE FIRST TRflCE OF RECORD
398 FIND 9U:F3  
488 READ «J:HS, MS, NS, OS, VS, N8* Rl-SI* Tl* T2
418 S2-S1
428 D3-02-O1
438 GOSUB-548
448 K3-C2^<N9-i^
458 DIM V<N8)»2<2«N8>
468 FOR M-F1 TO F2
478 GOSU8 688
488 GOSUB 828
498 NEXT M
588 CflLL "TIME"*C»
518 MOVE 8*8
528 PRINT  G-G.G^STBRT:  ; R«J "j END: "J C»
538 END
548 REM ** SUB: LfBBU PLOT BORDER RND TICXI1BRICS
558 PRINT "L-"; H«J " NhO MDT: mt N*i */*> RJ "* OBS MDT: mj 0»J "/";
568 PRINT * SI-";S2J"< R^l«x";K2
578 PRINT "MUTE: "; M«J", VEL FUNCTION: "iV*
588 GOSUB 1818
598 IMAGE 3D. D
688 MOVE 02/18-2. 34, D2+1
618 T4*<T2-T1>/18
628 PRINT USING 596:T1+T4
638 FOR K-2 TO 9
648 RMOVE C2X18* 8
658 PRINT USING 59e:Tl+K*T4
668 NEXT K
678 RETURN
688 REM ** SUB: FIND* RETRIEVE. CONVERT AND SCALE DATA
698 FIND 9U:M
788 IF M-F3 THEN 738
718 READ 9U:B*
728 GO TO 748
738 READ 9U:HS* MS* N*, OS. VS» N8* Rl* SI* Tl* T2* BS
748 V-«
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730 K2-M2/312
760 K1*K2«*K2^N3
770 CflLL "HEXDEC", BS, V, LEN<B*>, 2
780 V-V-511
790 V«K1*V
800 V-V+03
819 RETURN
820 REM ** SUB: PLOT TRACES 
830 S3-S2/S1 
840 MOVE 0,D3 
8S0 DIM 2<2*N8>
869 Z<l>-9
870 2<2>"V<1>
880 K7-e
390 FOR J«3 TO 2*N0-1 STEP 2
900 K7-K7-H<3
910 2<J>«K7
920 K«S3*0. 5*<J-1>+1
930 2<J+1>-V<JO
940 NEXT J
9S0 PRINT 932*20:Z
960 DRflW 130^ D5
979 MOVE 139, D3
980 DRflW 0,03
990 D3-O3-O4
1000 RETURN
1010 REM ** SUB: PRINT BORDER flNO TICKMflRKS
1820 8-02
1038 M2-03/2
1940 M3*02H1±
1030 M4-02-K2
1969 8<1>«0
1070 FOR K-3 TO 291 STEP 6
1880 C4-C4+C3
1090
1100
1110 B<K*3>-«3
1120 BCK*4)«C4
1130 NEXT-K
1140 8<297>«C2
1150 8<299>«C2
1169 8<380>»O±
1170 FOR K-30 TO 270 STEP 39
1180 B<K>»ft4
1190 MOVE 0«D2
1299 NEXT K
1210 PRINT 932^29:8
1229 DELETE B
1239 DIM B<398>
1249 8-01
1259 B<1>-C2
1269 C4-C2
1279 FOR K-3 TO 291 STEP 6
1289 C4-C4-C3
1299 9CIO-C4
1399 8<K-*»2>"C4
1319 8<Kt.2>-fH-H>l
1329 8<K*4>-C4
1339 NEXT K
1349 FOR K-39 TO 279 STEP 39
1359 B<10-f12+Ol
1369 NEXT K
1379 B<297)«9
1389 B<299>«9
1399 B<399?-O2
1499 PRINT 932^29:8
1419 DELETE B
1429 RETURN
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